


c.bajSll jjja ^uaIjjI /aIac. 1 ^ Y * I C jjbJ .jjlall .^-aIjaII (J-aflqll jjlall JjVl l ^.uflll pIoajSII jlaaaVI Alai Axalju 

aau jll jaX jll alii ^aaJ 

Y « I « j jllall JjVl t iaflll * LajIII jLajaVI Alai Axal ja 

;l$aa J£l a jbaall jlaVlj pbuaSfl pljli j£aI :JjV' Jljull 

: £buaV! £l jli 

Al yg j»jj . ^all A^aftt taoS jj ,^2 Lj| jJu LjAuj jAll plxuVI jA; jjjall f IxuVI . I 
; jjjall plxuuVI jl jalal . ULa J lajj j lil) Axial ; jj jail plxu^l AILal ja 
jAal) ( jic- jAjj laa Aala <ji ja jj£VI f jail Jaaj jAll flail lulajja jjla ^1 Aaiall ( _ y lc Aja9ball Aajjal) laIcUajVI jAjj • 

: 

. Aj ball Cj| jjxill jImu tulAal j LjlajjajAjj£}| jma£ j j Aaiall utolal • 

; Ajxall jAall jAjj lajjj 

. Aaiall Lj ja • 

. AalUajull ^»l jjVI ^1 jAjj laa 1 j jl.-Vil Jax« sAlaj jl Aaiall ^LaAll jala ji J-ia • 

. jjaaiall jjjj^l jC Ailaiu S AjAa AjI) ja jj^la Aaaa. 111 jjb j Aallall JlaaVI (jll tut jj JajIj Aaiall AuHuu Lj) jj*j LjjAa • 

Al yg jflAJ . yb) AflaalVI l-ij£ jj Lj| JJ»J IjAUJ V jAII plxuVI jA; jjjall JJC plxuVI . Y 

jjjall JJC pUaaVI Alaai ja 

■ ja Aaxuall JjAl jll Ljlclxtal 

. LjjJJjiUA.ll J JjaXall t Ajlfrll • 

. f 1 jaall Laaj AjuaVl J f Jjjall • 

. Aj^iiiinlt ,jj2 AjluiVI • 

. AjUai • 

; plauaVI jl jbal 

ja Ajjjill ^jlallail jlSaa ji l^jfr 0jjj ^aua a JI ^ Aai. jl jJaai Lai jjxj j Jjj Jja^all l jjlfrll ^Ijjj ja a jAtuall LjlfrUaaVI . 1 

( flacj jjal jfri . AijJ . a jSlill jlJai . ^lAaall ); ja jjabu jaVl 
A^alj a jl jiJl A^ jJ £lij jl ^1 AiLuaVb biljJl l J& jjJj j ^aaJal.lia jLia l^J Jjajubl t jjl^.ll ja A^aUll jjJ| jll Ljl&Uaal . Y 

. AlUall b^UJI jaaLuajal 

. AajaaaJl jjjj jjjj£ jll { Js- Ajcba jj ( ujj u^UI J Jjaa.aH uaalaJl ^lAaaaal ,Y“ 

; ^jaHlII ^T.Uajjaall tajSI; ^jHall Jljaall 

( (T jajl jjjUH ,-ja.aJl ) , sAlall aJjji jjal ja. Aai jgJaa jiH ^aaJl - 1 
( ^jaJI ,iaall ) , Jjalaajall JfrUUl Ujjfr Iajj AjuaaII aJlaH (j 4 AaaS -Y 
( Aua.ja.ll iaia. jjjli ) , AJjUlaH ^ Ja ^ AjjAH JlAC-VI ^ jaaa j jUajj jl i_iaj" -T 
( AiUallj Ajjlll iaia. jjjli ) . Aajjjll AjjUall ^ Ja ^ Ajjlll JAfr j jbajj jl Luaa " - £ 

( jalaill ) .Ajjlall Jc- JJi\ fljoal Lalja AAfr Ai jaal l^fr jj ja jjal AaaSj Alj^.aa AaaS Aa jlia -A 

( Aaaliall jb&ll Aa jA ).Aa1& j 2) jl) JaLball ^a Jjball jjlajll JaLball UAjfr j jbab ^jll a jl jaJ) Aa jA 
( AaxjaiaJI jblall Au jA ) , j jail baLball ^a Jjball jjLajll Jaaball UAjfr j jbaii ^jll a jl jaJ) A_a jA -V 
( uLuaill jafr a jjS ).(^C.UaaVI JaUaVb l&AAfr i_Luaj J) j.^iltll AjjjI AAfr Aa2 j^iAl II j jAll jajll -A 
( AjjaSjjjSjJ'i/I Al jaSI ). a jjjS A^ jAj ^j^ill jbjll Jadjj jjiall Aula Al ja - ^ 

.( jjjlll jUaaa^l ( Aajalaa AjJJJ Aijjij l^AAA ±i £- ) jata jjjj Jc-lij Aajjj Aljill J jjjjjlAja jbljj J\ Aljj SIjj ^Uaill - \ * 

( ^^ajljj^j jjlall ) , LgJ 8 Ajj 2 (jjalja Js- Jjaoal] jjlill (jalalaj aAlall A allt aj jjalaa J& - 1 1 
( jVlaaa.ll jaflltll ) . jajll ja Js- AbUi Aa jA eljl Jk jj (jAll jaalx.ll _ 1 Y 
) , Aaaabill AlLall jA j J5i jjS jj ^1 Js,\ Jj£ jj ja Jjlaall t, jjiaj Ajfr Lallall ja Jja JH Aaajaall ji AlUalall ajl jail Aaa£ - 1 T 

( AaulaA.il ajjAaill a jl ja 

( AIaVI ) . Jjlaall PH ‘Lab jjxb L^ajl jjxij Ajjxba aAfrli ji i iji . l~i jjaaa - 1 £ 

( jjUalll ). Ljbjjjjjjll A Afr LAlilAaV Aljil) A AC aillajj jjill AAxll jjijj Aaljll jualxll bljA-la 

( jaA jjjli ).ljI jiai. aAC jl aAalj ajlaa ^ JcUjll Ji f lj*a Ajulaill t_i jjlall Lajla jlAAa JcUjII a jl ja - 1 1 

( Aaljll AxLufl.ll LaS jail AljLall jadbxll Lai jA jjj Aajauflll AlACiU uual J^i jC jjxi AxluA _ 1 V 



K 









c-llaAII jooa (J..1aa ^jaIjJ l jl Jc- 1 ^ Y * ) & jjlaJ (^jloll (^-aljill (j^^asll (_s jibll jjVI a l.L«ri\l abaaSlI jla'bV 1 Alai Axalji 



( Jjall ). Cilat jalb l^Jfr 1 joxa Aiauall Cil Jaj ji AoijaSft ji Ajijjal) jj Ajjjll Alibi) _ \ A 
( jauall ). Aajia a Jalj Aa jJ f lal) ja ialj ^»| ja a jl ja Aa jj jjjl AajY>UI a j| jail Aaa£ - \ ^ 

( Aljlll a j! jail J.Aojia a Jalj Aa jJ a Jlall ja Jal j j»l ja a jl ja Aa jJ £2j J A_a j^lll a jl jail Aual - Y « 

( AjjVjall ). (Jjlj>-aH ja jll ^ All Jail CiVjall JJfr -Y Y 
( AalVjall ). i—uiall ja ^»l ja jla£ ^ i_i)jal) CiVja JJfr - Y Y 

( Aouibill jijblll a jl ja ). AaoabSlI Igblla <_j3 AaljVI lA juallfr ja aJlall ja Jalj Jja jajbl j* glllll jjl jail jiilll -Y T 

(jjjlaji) jjilj ).a jl jail Aa ,jJ Ci jjj iifr AlV ja JJfr £a bj jl 3 Uuilll jlill oaa i.tml m _ Y £ 
) . Cilia jail ja Aijbala llJfrl L J& jjlal a jl jail Aa jJj JaLball ja iijjlall (jail Cial Aillaall Ci) jlill ja AajLalall -j ^' 1 -Y s 

( Q*J 

JJfr ). Tr Y « xl. « Y jjluiaj Sjlal) (_j-a Jalj Jja ^ IS Jja jail Ai.buall Cilia j ji CibjiVl ji Cibajalt ji Cil jjll JJfr Jaaa Cull JJfr - Y " 

( jjiLajii 

( lill ^.A j u ua ll j»^ll*ll ja (jjjjjjj Y j £jp a jb® t^A J ‘*^$•3* 'bALa Cjbuua ji - Y V 

( (jjjjjbA jl (j^aoa ) . Aaaj^l (jjajjJj^J) CjUjjI jii£l jl bjj| u Jaijj flail ^ illili ^ill ailall -Y A 

Ug^jj ) . (liAjJY^ <a-i'-a) + H UJ JJJJ aSsj ^1 a iUll - Y ^ 
( ^1 jail (jliaall ) . Ujjjjj aifrUll ^unlSI laiifr AajUll a Jlall -Y" • 
( (jaJjl ) . bibjjjilVI (>» JJ^i jl £jj J A' i ill <jill a Jlall -f \ 
( PH ^j-ba jjiifrll j»a jll ) . Y £ ^1 « (ja fliijb JalK all AjJftlill ji Abajaal! A^ ji jft jj;t 1 ll iJjluil -f Y 
( AjjI jail ISjabjill JjVI (jjllsll ) ,t£ jaS (jll a (ja ^Ualll jj*j jl j^ia AJulii Jlali JjJxa ^llal Aalill ASllall -Y'Y’ 
( ajl jail A^jJ ) .Aljiaall jl aijjjll diaa ja ■>< nail Alla Aba Jiluij aJlall Cibjja A£ ja A2lL lauijlal (jabia -Y" t 

( H lsJ (^jaaall ) . ailall ja ialj Jja ^ Aj jlaall CiliUal) ^jaaa - T ® 
( ALjIjII Ailla ) . aJlall ja Jalj Jja ^ IsjIjjII jjjSl jft AalUll ji lajljjll jail Aaj^UI ASlkll -Y* 1 
(jl jlaVI a jl ja).Aauibill i_ijjlal! i 1ft jjauiSVI ja a jSj ^ lab lal joal aJlall ja Jalj Jja (jl jlai ilfr Alllalall a jl jail AaaS -Y'Y 

( Aauibill 

; (jib lal jlfr ; Ualbll Jl>all 

,i_ujall Cibjjaj ul jail CiUjjI ju aJjajall LjIjjII luuj . ^jllll flail jblfr Aa jJ jfr Jjlaa (ji jblfr Aa jJ £lil jl - \ 

.flail CiLuja ju aJjajall AauajjJj^ll laatjjll L.t.ua.i , (^aftbai t_uS ja All ja jib flail jblfr Aa jJ ^Ul jl -Y 
.a jl ja a jjaa ^ hja a l l lauijll jJJJ Alai Lia ASllall JlSllb p . a aaj AlV . (jlia fallal (^jlall jlaja jail JJJ*J -Y” 

. IfeS jajt jjll p jl j lAJJfrj dll jjll p jl ^3 Jljall CiLuja allbal i.i.imi.i . Aillaall Jl jail ^ jl jail ^ jlaall t jl'iaj - i 
jab j Auujhll Cilaja jfr ajbfr IglV . Ajua a ll aljlll Cibjjjjalll JJfr jl bill jj jjjII JJfr jj*jj V lala Axaul biUail ilfr - ® 

_ 4jj£ 

.aJjjjj aJjJa (jalja CilJ Jl jail ftnsi'j lalal jJuu Jaall |jfe ^ Jljall (jalja jV . eJjjS (jiibS aJaj jlllll jbsu -1 
lai a Jalj ajj ja AJjja jjSb Aaluall AJlall ^ Cuja&ll jV .Ajjlajll AJlall ^ Alfr ulaall CujjSH Aaljalt Allbll i allal -V 

S 8 Cil j ill Aaibu Aabja a jjaa ^ Ja jji Ajjlaall AJlall) ^ Cujalll 
jjj (jj^b jl jjJ aljlll JaJjS (Ajjbua) Ajjaaaa jjfr LAiljS I 4 IV . jjlhuilVI (Jftlilll ^ Aauilla i_ii|ji£ Cibjjljalll ^JaJaai -A 

■J^bl 

.aljlll CibjLa -kil jj ^ jlfr Jaau AjUa ^11 Jjab Allill ^ (jj^ll jV . l^Jb jSa Jj£ ^jaaa ja Jfli ajj ji eljll Aalaill Allill 
jllb j Alllaa Aa jJ v l « ^1 Jagi iJa ^bl a jjjS Ajjl ja AjUa ,^11 ^rllaj AlV . Cil jaiaall ^ (jalaiiVI (Jfrlslll f I jal uaaf u - \ « 

.jjjall ^ lA jj jj i.iti/ij a jl jail 

a jl ja jJ i-b jail jla illj fi lfej i-S jail jjl jail j jlaall = jjj&ill a jl ja jV . CibS jail Cilau a jjjS AAlilc jjjSJll a jl jal - 1 Y 

, jjiu a l^J jj I jail j jlaall jV Jllill Vj bbl jlSi jjll Aalball jjjSHI 
C 6 H 6 jjjbll j« 39gm bilu ja jjc. = h 2 0 * bJI ja 9gm biLuja jjc- _ Y Y 






;Aajauall AjlaVI jlal ;^j| jll Jl jaall 

( jbaai _ ^MSjj - jaai _ jjaai ) Jaa^' OJ^ UJ% (jbaaall laajll ^ . Y 

( Jjji - jbaai - ji*Aai ) cb-AAjjajJA (Jalj jjl jjSj (Jjftlill liujjll <j& -Y 

( (Y-) - r/Y - r/Y ) (J jUa u £jiii 6- Q ib-iii -r 

.( jbaall - AaLauJI - AuaL a ll — (jjjjll ) a jalxall A olaP ^ AaJauoall CiljJ^I ja - 1 

(,r Y«x1.«Y - £_ , '’Y<xYY.<i) = Ala ^»l ja A A ^ jjjjill JaubS (^Jb Cilia ja J Jfr - 0 

( A . Y . 0 . V) (jjfrli Jjlaal (^jjJo^ll jafljll -1 

Y 









aLlAjSlI /aIacI ( Y * ) ® jjIa^ t _£Ail j )Ail (_s ^l^t jjVI t. ^.^-all pIoajSII jla'i*oV 1 Aial Ajtal^. 

( AjjjUII laLIVI - (jjjjill t_ujLj| - <j£jJI till j£) Aj^jjUll AbuVI 4ajUii aIjaII ja -V 

( Y ; Y - Y ; Y - « ; Y - Y ; «) 1$j 2 tliLjjjjjoill jjJI tliUjjjjJI 4jaaj jj£i a jAIiaaII jjlliill -A 

(C° - KJ/mol - g.C° -_J_) .... 4 jc,>J' Sj'jcJI 

(lolO 9 - lolO 9 - lolO' 3 ) . jUl o* Jj»*i - ' • 

.( - iaal ja ajcli . sj cl3 . jsIja jaa^ ) jjji HCL £■« NH 3 ' 



fiff 



( e - _n - p - a ) 



... J^Xuls /He + 4 B 



6 12 C +X 4 JaUaJi^-YY 



:(mol/L - g/eq. L -g/L - mol/kg ) ... c/Vja]| jjSjJI jc jy*j - ' f 

; ja JSj Jjaala]) La ; (JaaIajI Jl j*Jl 

.^^maAJIj ^ ‘LJaia AijjLj AaalxJ) tlibjlaiSlj f j jLlJIj juljl^lj ^ILaIIj JjjtAaJ) jabajj 43 jiail ja ^Ja-u fUj gjxjl . Y 

IjUjjjjjIIj till jJjA jjj£]|j jjAAll Jla t AaaJl tlillil^l t iliiaa ^ AjliJl fljaV (jjljajSlI t_uS jail <UaI jAj j-nlaj Ajjjall fLiAjiLtl -T 

l* JJC j AjjjJI (jiU^Vlj 

4jjjUll A|jaJ 4-iiljajSll Ajl^nhlll £a JaUjj ^Jl jjliSI ^jlc- £j3) Aa) jA jjUil fl.iA.iii -Y" 
4jjjjaJI 4 JjUa]| ^3 I^jVja JAC ja ' $ 1 j aS jj£i tljlcl 4"i a M ja »jLa jjfrlill] aAAaail SjLJI -i 

. U jaj Ajaal jll tliUjjjSi) uia ^/c a jill a jl3 4 jjj$£SI AjaIUaII -® 

jaSVl a jj]|j4^uj^i]|AjjjLuJI <_j3 jjailiaa jjj ijA ju Aja_4Luij 4jaj) j Ajjhall 4kj) jll -" 

. AouiLill (_ijjia!l Aifr jxuiA Jjl&A t_uAaII jA | '••,_/ ^^111 ^1 j^Jb (_i| 1 a]| 4jj£ ^ ;Ajjl_ijj]| .V 

. Afllla j tliUjjaJI ju t_iAiJ) ^ jS ^ ; j]li jAili fjji -A 

J|ja11 j jljaJI tjjja^ll J AajUJI J|jaU ^ jljaJI j jla^ll ^>»fa jjj Jj41l jA AHtij'j^' ^ 

Ak-tilail 

Ajjla aA^lj Aa jJ ^^iill fLall ja ^»l A aIj SjI AajJ jSjJ Aaj!AJI a jl jaJI AjaS ; jJUaII - \ « 

4ij)K a JjLaa 

H — 1 , 0=16 , S = 32 o'b bbfr 1 H 2 SO 4 tilAAA^A^Jl (JASAAi jA 4 A. ^ A tllVjA JAfr LAUt^l - S 

SjIaJI AliSsljVjAllJJC. ^<\A : (nxi) + (Hxl) + (Ixt) = H 2 S0 4 j AjbjaJ' AliSlI ; JaJI 

Jja > =SA-j-SA = AaSj jaJI AHill 



( O = 16 ) .?? 

rr , 



. jj* * = 



rr 



X 1, . r -r 
X 1, . V -r 



jA^ui£VI jA ^ • X \ Y J • i X CliVjA JAC 
IjUjjaJl A AC — Ij^JaII AAC 



,1 -Y 



JaJl 



rr 



X > X t . i = tliV jaJI aac 



( O = 16 ) .?? U#?-aSVI jA^ . X lf,.ix tbVjA AAC t-luAj -r 



> * X 1 J • X -r CJUj JaJI AAC = CjV jaJI aac 

. JjA r = tr > . x n . Y -T . X It,- i =tbV jaJI AAC 



JaJI 



jA&jjAa^JI ja a j 3 j ^a AJclij AjC fU) ja ^ A > (»jilS) jj^ui^VI JlC 

2 H 2 + 0 2 ► 2 H 2 0 

0 2 Jj 9 1 » H 2 0 t 

YY.t x i ». ri = iAxr = (r + n)Y 

jjAAllVI jlc >aA ^ ^ . 



ijii on = 



rr.i x 



rn 



= jjAAtSVI jlc jAa 












( V * ) & jjLg^ ^^jliill i _gjail^^Il (Jj^all £_£_^3l!i]! (JjVl *» <>>^11 g.1 j^j^li ^9 ^jlaJLaV I <Lil 

<^1 jlj (-£ j-a ^2 j^*c- Jil AjjoaII Aa-uull i^uaivI 

( H = 1 , N = 14 , O = 16 ) d |j| 

r» A,=(Ui) + (nxr) + (!ixt ) = NH 4 NO 3 J ( 

\ . . x U x Y 



m 



%r« = 



Y « « X !xi 



% a = 



(jj^jjjjlll Aj^IaII AauuII 



Aj^aaII A-uaIII 



Y . . x H xr 



%'• = 



qi-\< nsyi ajjaaIi aauu]i 



, .0 Ajx\ J^la-a ^ j»l A«.« AjIIaII jiuJI AliS ji bjAlfr |j| ^LaII ^ C12H22O11 j^au JjK «Y (^jV>a 1 I JjS jail u- a -jA .1 -“Y 

( C=12 , H = 1 , O = 16 ) . jil 



. f^rir = ( Y Y x Y Y ) + ( Y x Y Y ) + (UxU) = i-Auaill jLuJ Aj jaII Al&) : JaJI 



^IjaJLi SjLaJI aJj£ 



AjJjaII Alilil 



As a 



J>» . .Y * = 



rt y 



liV jaII jjc 



jlUb JjW aU a\\ 



Cj^jaII jjc 



jV>a!I jjc- 



" M " AjjV>» 1I 



Y « 



• . a 



" M " AjjVj-JI 



( Na=23 , H = 1 , O = 16 ) ^ A * * ^ ^ Y * AjIjL jJaA..a JjWaI «-_luia! _v 



it 



4 






^ Y * ) & jjLg^ ^^-ilU! ^.^-uil^j-lll (Jx^a^ll tfjm (JjV! <- L^all ^LiajSII <^9 ^jl V^V I Alii Ajl^J^)> 

:t >J! 



m 



(») jallj aJLal) 4l '£ 



4-i1ja 1I 4_la£j( 



jVjaI) JJfr 



Jj- •.* = 



jVjaI) JJfr 



l—lliall CjV> 4 JJfr 



( Ail J Ljjial) All! 

^/Jj- Of® = 



m " AJVj-il 



m " 



ja Y V ^1) ja Y 0 ija ajljall AijJ "■ . ^^ ~'i ^ t fLall ja J-a Y * * ^yil Jjt-v aU Ja£ 1 j t a Loll ^\a Ajal ^ ^jjIjaVI Cjljil jA Jja Ajlll .lie -A 



q P = m . c . AT{T 2 - Ti) 

= 100 x 4.18 x ( 25 - 17 ) = 3344 J = 3.344 K.J 



, <Lualul) a jl jail AxaS 

:JaJl 



CH 4 + 20, 



CO, + 2H,0 



( C = O ) = 745 K . J , ( O - H ) = 467 K . J 
( C - H ) = 413 K . J , ( O = O ) = 498 K . J 



I 

C - H + 20 = O 



I 

H 

nr x t + £Y a x y 

nor + yyy 

Y 1 £ A + 



; a jl jail <j*aU J jlla jli ill La JJa j ^Sll Jclilll ajl ja i_iuial -Y 



-Y 



. lajljjll lilla jL Laic 



C = O +2 H 



V £ a X Y + £ Y V X Y X Y 

Y £Y . + Y AY A 
rr«A . 



SJjall JjUa Jcliill . Jja.,11 VI. - = Y 1 1 A + TTo A - = AH 



i* 



4 



glioAII joa^o. ^o&l^jl /^l-^-l ( Y * Y ® jjLa^ l^Aj^I t _5-uiljoil (J-L-^all <_j jlllll JjVI i. 4 .l^i\I pIoajSII jl~w.'l.oV I olai Ojl^Ij^ 

.ill Y £ Y .A — e-Loll jlaj j Jja. .tSJ Y“ S Y“.o - jjajill Jauiii ^ala jajia a jl jx j Jjx . ill V £ ."l . (jlaaoll jajia a jl jx ilili |j| - Y Y 

: ^Vl JeliiU ^ jl jxll ^jox-all ^ jjiill < .n <i~^ j 4 <jjx 

CH 4 + 20 2 > CO 2 +2H 2 0-^ 

il^eliloll jajia ejljx - gjljjll jajia ejljx = AH 

( CH 4 + 20 2 ) - ( C0 2 + 2H 2 0) = AH 

jj*.dA.r.«=[( vt.i . x 1 ) + ( x r ) ] . [(m.s.xi) + ( r £ y.a . x y ) ] = 



aljol illjS jjjjjSJl (jjaloll j Jjxll il).Sxjj ^ jjlll hj \ jail A2lla uual - Y Y 

(j Y _ . . V Y A ^jLuu (jjajjoil Alai j (u) AjjA <J^ sAxj £ . * » Y ® Y ^jologJI a ji eljil A-l1x 4.1I Alaill <jj l og ifr 1 jl 2 H 4 ^jolaj-ll a ji 

U Y . < < A 'Y "Y <_$ jLuu (jjjjjooil Alai j 

t u Y . . . V Y A = m p (jjajjaJl Alai 1 Y = Y _ £ = ]\ ilU jjajaall JJfr j Y = X ^Ujajjall JAfr ; Jxll 

11 i . • * Y « Y = M x Aalxill Alaill j u Y . . . A 1 "Y = m n UJJJJ^I ^Joi 

Nm n + Zm p = AaaLoxil Alaill 
(2X1.00728 + 2X1.00866 ) = 

4.03188 = 

Aolxall Alaill — AojLulxII Alaill = Alaill ^ jaaiill 

4.00151 - 4.03188 = 

0.03037 = 

^ Y* Y X Alaill ^ (j-aliil = laal jail ASlla 

J . I . ? 28.27 = 931 x 0.03037 = 

Jjx Y . X £.«Y = "■- Y . X Y.-Y x YA.YV = Jjxlla Lai jail ASlL 



juaixil lA^i t Xuaiil jufr a ja2 l-lulxI >x Y « Ala { Jk±t ja "l • jjjn Jxj j ^x Y Y « Aolai Jala jaaaifr - Y f 

^»ja "Y < = ^yliSI (>ajil j»! jx Y « Aaialail Alaill ^»l jx Y Y < = AalusVI Alaill ; Jxll 

*'•■■■. n ( Y ) (') 

Y* = ill jaill JJfr 

j»ja Y « = V -p 1 « = ill jaill JJfr -r iji^il il>«j^l — 1 iaaiil j^fr a joi 



lijUjlLJl 



Aajjill ilisYeliail 


AajYaauiil iliYcLiail 


ill jAll Aajil ilU jla (Jajia (jfr ^aaa 


(jAjlil! J jaaaaill ilia j jaill JajL (JC ^aa 


, jaiai jl jll ja-aifr ^il jaaixjl Jj^a l^-axl tsij La Lallfr 


jll Jaaaofr ^jil jaaaixil Jjxa L^oft jLaia V 


Aiiala jlj) jj L f^ju Axl^il jaaaixil jjLSai 


gal jail (jail ^jlaxj ixljil jjaaoxll jjllai 


AliU Aafr A^aUil Ailkil 


a joio-a Aofr A^aloll Aillail 






jQ a 



( Y * ) & jjLg^ ^ 5 -^-^ ^-uilj^ll (Jx-^a^H ^jjiai (Jj^M <- ^tall c.Li-«uflll <^9 ^jIaILqV I Alii 



Ajl^. 






Qjj^ jf' p^vtj f ix*iyi 

AJ yg jauj L ^il) A,-yi m'VI u-u£ jj ^ uj! jJu ajAx ^li) pbuiaVI jA; Qjj^l pbuiaVI - Y 

Lalx J bjj j lill AxaI ; yj^jl f U-miVI AJlal £y» 

AJ (jia jauj AxmjVI i_uS jj Uj| jJu CjAxj V ^All pbuiVI jA; Jjfr plx^VI -Y 

(jj» AjjuIaII jjJ) jll Ujl&buiil (jjj^i) jjfr ^buuiVI AiLal jj» 



, jjolll AjlJuI *<y , „s\*W Jjji AjuiuVl . f I jxxll CIixj AjuiV) J f jjjall . uLjjj!ua 1I j JjaaaII t jjlfrll ,3 



(jflball JftlaoJI j Jjlla]| JfrUj]! (jjj Aj jULa 



Sjl j^ll (J^LaI) Jc-lilli 


a jljaJJ J ijUaJl Jc-lajJI 


Aj jIAaJI 


ixuijll (j-a a jl jx. (j^Luaial b$j3 Lj^lftlijil ^A 

. iaujll a jl jx Ax ,jj (jjaLixil j J jj Laa L-ia-a.1I 


yJ) (Jftlijll ^iljj A^ls a jl ja. l^ia cr*^' bj!ilelai!l ^ 

. JaujII a jl j^ A^ jJ jij ijj2 Lj^aII Jaujlt 


uijjxj]) 


. ^iLil) a jl jx Ax ,jJ jij jj j all Ljj^I a jl ju A^ jJ 


A^ jJ ^SjjjS bj-v «W ^UaUl jji Aji a jl jail Jilu 

, ^Uai^t a jl ji. A^ jJ Jij j LaxaII Jxjj]) a jl j^ 


Jauijlb 


, Aj^ja a jUib AH 


. AuILuj djLuilj AH 


AH 


. tlJ^lila H < 


. uj^elila H > 



AJjVI <JYY *b jlia 



yS (JjJaJI jji 


Jol^l ^uj| 


JjUaaII 


^AfrUll 


jjbxaxSI 




jAuai 


jjaa.1 


JjIia 


jbai.S 


JjJ' 


jiuaS 


JjJVI JjAUJAJJJ 


0>^' fY- 52, 


^ Jjj JJL».i 






^yi jib 


Jjji 


jxaI 


(joLfeull 



; AjjjjI CjVjIjlaj AjjVI Cjilfrlij]) (j* JJfr 

2NaOH (aq j + HiSO^aq) ^—^^-►Na2S04(aq) + 2H20(1) 



2Na + 


20H 


+ 


2H + 


+ 


S0 4 


^ 


2Na + 


+ 


S0 4 


+ 


2H 2 0,|) 


20H 


+ 


2H + 


-► 


2H 2 0,|) 



; a jt jail (j^La jxij a jl jail .IjQa Jfrlij hh't a pai j 




AjLuxaII bilxJ! Ai Jj f lj.il! JjAfljj - A-^unVI jj^usjj — (jjal jj6U j£aa 1I A'll ; Jlxa ^ - > 

, Cjb-lLblj cj| Jala]! jjjIsj — l£j bjjj£jll { J& LA ijjlUIj AjjfrVI iaix ;Aeljj]| Jlx-a ^ -Y 
.(jjjxjjJjA J j2 j L£H ^UJI — jjLaLuJI jjU (jA Aa , ulu biLi ^Hil ; AsUall Jlxa ^ _Y“ 



"k. 



jQ a 






c.ll.aAII jaJAl^l /lllc-l ( Y * ) & jjba^ ^^lail (^^jail^pll (Ji^lll (_s ^ibll JjVI t. ^.l^i\ 1 abaj^ll 1 41a] 4jtt^.l^< 

4 jAill 4j^jU ll^a £jii^aj — i_i jiJI j ^La. jll <jiWI t i-ilb-tll ^Js- a jlUl l^J Ajjib tlibjj^j 4_^ub| jjiuaj ; 4*liual| JLa^i ^ - £ 

. Jja-alll Cj| jbaabutaj tlibajjSJI 4jfr (jji util 4 jti ninll <jj2 4juiVI 
(jjjiail { J& 4_ill £. a jl2 l^J 4jjjjjlSI Jj| jJm ( jjlt<aj - jjiuija) jU) ^tia (jnjIVi ; tliVb^jVI Jba^i ^ -® 

jjUll a jLuall dil jjjUII 

4_t^ua tli^lLuLa l^J luui lu 4j^J) tliUilill biLij 4ti*i1l ^1 a jjt <^ill jjLli) tlibj ja. Jluui 12 ; 4jt<rill till jjjUJ) . I 
Jj) jail { J& L$j j!2j l^-aAA jLua luui lla. a jLi. j Ajjibll ll jaSI £jiuaj tliblii <je. jljUSI ^ jjUl) tbjlill ; 4 /mil till jbiUll - Y 

.LitaJl 

.till jj!ill t i-aVia jjill jjJjjIIj 4jlUdj2Vlj 4j£baiaVI iiljluuill j»lft fr 4_aa.Ul tliilitball albj ^2 ^Abauj ; Ajebai^VI till j/ibll _Y“ 



m 



92 



sU- 



235 



92 



u 



238 



; Ajj^I Lj!^g>lig]| p| jj! 
: ^abxIJ ^>-uL J^al .1 



90 



Th 



234 



+ 2 He 4 



J^aifr J^) ^j^alxll Jjabll -Y 



13AL 27 


+ 1H 1 


> 


iiMg 24 


+ 2 He 


iiMg 26 


+ 1 H 2 — 


> 


nNa 24 


+ 2 He 4 


3 Li 6 


+ 0 n 


> 


1H 3 


+ 2 He 4 



on 



56 



,Ba 



141 



iH 2 + X H 2 



: t5JJ^' jUaAS^I 

+ loKr 42 + 3 on 1 

i^j^ill ^-UlSVI 

-> 2 He 3 + on 1 + 3 . 3 Mev 



4«j;bll Iftlj^j t_unJ j j^susJI lift jjUail 4 jji lull 4jjlll Jj£ 1I 4aj jIila j 4jjlll 4jj£ll (jjjxj (jLaj 

| baft (jjjjjii 4ju& ^^ic- Ajtjjjall ^^2 l^ljii 4jb Laic- (__}nbajl] 4jjill 4 Il l \ll <_i 



65 

Cu = 69.09 % 

65 

Cu = 62.9298 a.m.u 



63 

Cu = 30.91 % 

63 

Cu = 64.9278 a.m.u 






4_ Laal 



4j±uiil1 4jjill 4l2£ll 



jjiajll 4_aALuaa 



69.09 



ir tv = 



62.9298 



100 



65 

Cu 4*aftLuiA 



frllaAII jaja j-la^w ^jaIjjJ /al.ic.1 ^ Y * I C jjla^ ,^11111 (^^jaljall (J-L^qll (_s jlllll JjVI a 1 -ljiII &bajSll jl"b.oV 1 Alai Ajtaljj 

30.91 63 



Y. .1 = 



100 



< 64.9278 

= Cu AaAlua 

. jlUaill A_a&laaa £jaaa = Ajjill AlaSlI 

nr.o = y ... n + tr.tv = 

; Laajlall J— il i ii a ; fcljll Jl jail 



(ball £a 500 ML <jla Jjl^all JaSI p flail ja> AaaS (ji (»jAuibjJ .UuiSjjJaA ja (»l ja * ^ Aa|j| jC gabll JjW all jaS ja i- u a a l -I 

. (K = 39 , 0 = 16 , H =1 ) <jb 

. ASlla ^1 aJla ja 3 g |T1 J>al jC Aallall Jjalla SjJAa AjjUall Aaa£ uual -Y 
a jl jail Aa jJ jb lale JjU all ja jal jjjSal flail ja Aaa£ ^ NaOH CP 80 giTI 4j|jl je jSabll j jl jail jaiall > .' < "^ 1 -T 
AajVjall jbj.ll) a jl ja t.mi^t (b — ejl jalluala J jUa Jeliall J* jaa (b - Aa jalaa Aa jJ 24 <^1 20 j* bail jl 
. bijS jjjlill jjalallj — Jjall (bllajj a jAAa (1 .66x1 0 " 24 gm ) 4 jj 3 Jl£ elaj Jjal jC Aalbll Aillall jtJia i .tui-b -t 
. Ijl laal jail ASlla i_iaual 0.5 U ASaalala ^Aj eljlll AllSj F©26 56 AjAall a jil eljlll bib j£a JlS jaa ^Jjill jlS j) -* 
a jl jail AajJ £lil jl <jji laa (jjl jail jaaall fl-ialab jbjjall JjSj ja 0.5 g ITI (J' jlal jC Aalbll a jl jail AaaS i_uaal -1 

. 100 gm flbl Alls jb lalfr 25° C jl-baj jauialla Jjajall flail 
• Ijjbtail lab Aauiblll t_ijjlall flail ja a jSlj AaaS Ja ^ jjJjaa 23 gm Jelil CP (jbbll jaajj-la^l! jlft jaa. uuaal -V 

. Jelilll ja Aalbll ^jaJjaall bibjal JAC I .unt l (b 2Na ( s) + 2 H 20 (L) — 2NaOH (eq )+ H 2 
(j3l 25 0 C (ja l$Sj! ja AajJ bail jli 5700 J ^ j'AAa a jl jail (ja AaaS 1 55 gm Alj^aa aJla (ja Al^ (liaalal -A 

. I 4 I A^jCW ejl jail i_uaa! 40°C 

. Al ( iaalll jaC- a j3 >.|II|-\I . jaalall lift dl jl AjjII (ja 75% J^ba Jaa jaaifr ja Aail Alafr ^^Ic A4 j 2J "| 2 jjja Jju -A 

( C- H413 v* 4SU. (jb laic- C 2 H 2 + 5/2 0 2 > 2C0 2 + H 2 0 : ^bll Jcliill J a H ^ - 1 . 

( C ' = C 835 / 0=0 498 / 803 ,0=0/ 467 O-H 



L i jaa j 1x3b Lulxl (ball ^Sl ^^uill Vi Laajj Aall^lll Aa jAll ^Js- Jja<aall Jjaall ^^lalij ujUall £aaa l^j ( jilj ji bll ja bal j Axal jail Ua£lll 

jj jail AjUS ^ Jll2 Uaalj laj bale allka jl Ua jJu bale ajl 

(talaall bll ,jJaa " bll ^aSalajj bll I jUl j " (»aa jit jaa jll bll ^ua 

jJaa (»a&) jal / Alluii Jaaall ^ablal jaalla Ja 

^ jail! Alafllaal jaaaall (baallj a jl jjll ^Aaall (baall 

^Y.YY/Y.YY (jajj AlaJaa ^ a lall biaallj fbaaSlI i_i jaaa 

i_i jail jjj 11 jajSlI Jlal! jalaC 

Aajllall ba ja Aaa jJaa f baaSlI jaaa 

AaaVI (^ClaaaV! Jaaljall ja ^Js- liaaLaa Ijjjj dalaal jail ja lajal 

www.facebook.com/ebrahemhamdy68 
ww w.ebrahemhamd y68 @ twitter.com 
ww w.ebrahem3000 @ g+.com 
ebrahem3000 @ gmail.com ^jjISIV! ajjjII jjc JbaalVI ji 
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